Introduction
Impervious surfaces now enclose urban life. Roofs, roads, driveways, and sidewalks all tend to be comprised of materials that cannot be penetrated by water such as metal, concrete, brick, or asphalt. This impermeability of urban surfaces has been found to degrade water sources through excess stormwater volumes and the accumulation of pollutants, making the existence of impervious surfaces a significant environmental concern. Urban stormwater runoff can degrade streams by altering volume, pattern, and quality of flow, and most water quality problems in urban landscapes result from water retention loss in soil (Booth and Leavitt 1999; Walsh et al 2012) . Precipitation falls onto impervious surfaces and does not filter into the ground where pollutants can degrade. Instead, precipitation rapidly runs off those surfaces and is channeled into storm drains, all the while collecting more pollutants, and ultimately, the now highly concentrated precipitation is transferred back into surface and ground waters (Booth 1991; Gobel et al 2007) .
Numerous studies provide evidence of a link between urban runoff and negative environmental impacts and reveal how the presence of impervious surfaces are strong environmental indicators of water resource degradation (Arnold and Gibbons 1996) . For example, correlations have been found between high amounts of impervious surface and low fish health and between the presence of asphalt driveways and harmful pollutants (Wang et al 2003; Gilbert and Clausen 2006) . Nationwide, the U.S. Environmental Protection Agency (EPA) found that urban runoff is the second most important cause of lakes and estuaries deterioration (U.S. EPA 1994) . This is largely due to the introduction of excess nitrogen and phosphorus from plant and lawn fertilizers, pet waste, etc., which contribute to the harmful eutrophication of water. Eutrophication impairs water for both humans and wildlife, creating algal blooms that cause loss of oxygen in water and by releasing harmful toxins (Carpenter et al 1998) . Such knowledge has stemmed the creation of urban stormwater federal, state, and local regulation.
At a federal level, there have been a number of notable efforts within the Clean Water Act to reduce water pollution from stormwater, although none specific to the regulation of impervious surfaces. In 1987, a major stormwater reduction effort was the addition of Municipal Separate Storm Sewer System's (MS4s) regulation in the Clean Water Act. Polluted urban runoff is commonly transported through MS4s and then discharged untreated into local waterbodies. Another more recent stormwater reduction effort was the creation of the Chesapeake Bay Total Maximum Daily Load (TMDL) in 2010, which involves reductions of both point sources and nonpoint sources. Despite extensive restoration efforts for 25 years, the Chesapeake has continued to have low water quality. This TMDL is the largest developed by the EPA. It sets limits for nitrogen, phosphorus, and sediment in the District of Columbia, Maryland, New York, Pennsylvania, Virginia, West Virginia, and Delaware. Plans to comply with the Chesapeake Bay TMDL heavily involve urban stormwater management (U.S. EPA 2010).
Legislation efforts regarding both stormwater and impervious surface reduction are also present at the state and county level. On the forefront is Maryland. In response to the EPA's Chesapeake TMDL, Maryland passed House Bill 987, which requires ten of its counties to adopt and implement local laws or ordinances necessary to establish an annual stormwater remediation fee and a local watershed protection and restoration fund to provide finance for the implementation of local stormwater management plans. It also requires that the remediation fee be based on the share of stormwater management services related to an individual property, which may be a flat or graduated rate based on the amount of impervious surfaces on a property, or another method (Maryland HB. No. 987 2012) .
The focus area chosen for this study is Maryland's Howard County, one of the ten counties exploring how best to enact their own stormwater fee based on the amount of impervious surface on a property. Due to the fact that most of Howard County's land is privately owned, and that it has increasing impervious surface, it is critical to have residential properties involved in remediation (Howard County 2012; Sexton et al 2013) . The County decided funds generated at least in part would provide financial incentives that would encourage residential participation in efforts to reduce impervious surface effects on one's property. If a successful incentive program was developed, this would help the county in efforts to comply with stormwater goals outlined by the State of Maryland and Chesapeake TMDL requirements immensely.
County financial incentives to be provided were for the Best Management Practices (BMPs) of rain gardens, cisterns, and permeable pavers installations. Rain gardens are defined as low located areas filled with native plants that will reduce rainwater runoff, increase groundwater recharge, and provide pollutant treatment, all through the uptake and filtering of rainwater (Prince George's County 2007; Dietz 2007) . Cisterns are large above or below ground tanks for storing water, in which the water stored can be filtered for home use and can reduce large volumes of runoff by collecting water from house roofs (Grady and Younos 2008) . Permeable pavers are substitutes to impervious pavement and are made out of materials that will allow water to filter though. Permeable pavers have been shown to reduce stormwater runoff and increase water quality (Brattebo and Booth 2003) . While other source control practices were considered, Howard County's expected focus was on promoting the aforementioned solutions on individual properties.
These BMP incentives, if offered, would have an insignificant impact on reduction targets without high residential participation. More information is needed to understand which BMP financial incentives would provide the highest residential participation, and how best to structure incentives to attain high participation. This information will be beneficial not only for Howard County but also for other Maryland counties, and for other governments that will pursue residential impervious surface reductions in the future. Individual stormwater fees are on the rise due to advances in remote sensing that allow for readily available individual parcel level data (Keeley 2007) .
It is estimated that the number of stormwater utilities in the United States will increase dramatically from two in 1974 to 2,500 in the next decade (Woolson 2004; Keeley,2007) . Most current literature available focuses on the negative effects of stormwater runoff and the potential of impervious surface alternatives and BMPs to reduce runoff. Few have focused on public perception or willingness to participate in alternatives (Fletcher et al 2011; Thurston et al 2010) . This study's aim is to elucidate any barriers that prevent Howard County residents from installing rain gardens, cisterns, or permeable pavers as well as to estimate the potential participation in those BMPs if a financial incentive program is provided.
Methods
Howard County has an area of about 251 square miles and is situated between Baltimore, Maryland and the District of Columbia. It is an affluent community of 111, 612 households and nearly 75% of the population are homeowners (U.S. Census Bureau 2010). Initial qualitative data from stormwater program managers in Maryland and DC were collected to gain information about their experiences with financial incentive programs for BMPs. This information was used to develop a nine question survey to distribute to Howard County homeowners in February 2013 prior to impervious surface fee implementation (Appendix 1). The first six questions of the survey were descriptive questions about the homeowner. The questions asked about income, length of homeownership, gender, age, and familiarity with impervious surface environmental issues, and familiarity with the new planned impervious surface fee in Howard County. The next questions each related to the homeowner's familiarity with the three different BMPs that were the county's focus, and their willingness to complete that practice.
Surveys were distributed to Howard County residents in person and electronically. During in person intercept surveys, questions written on paper were shown and read to participants in the same way and recorded in person by the same surveyor at central public areas in three different neighborhoods of Howard County. Those neighborhoods were Columbia, North Laurel, and West Friendship. The neighborhoods were chosen as survey sites because they had differed geographic locations and income demographics based on current census data. North Laurel is located in south Howard County. Columbia is located in north Howard County, and West Friendship is located in west Howard County. Most neighborhood demographics were similar in average age and family size, but household income varied in neighborhoods in the county. Columbia has a median household income of $101,267. North Laurel has a median household income of $84,617. West Friendship has a median income level of $138,169 (U.S. Census Bureau 2010) .
Distributing surveys in these chosen three neighborhoods allowed for the ability to analyze if neighborhoods in Howard County had significantly different responses. In each neighborhood, 20-25 surveys were collected in person depending on foot traffic (21 in Columbia, 25 in North Laurel, 20 in West Friendship). All survey participants were screened initially to see if they were homeowners that were currently living in Howard County. Those that responded they were not a homeowner in Howard County were not asked to participate in the survey. Electronic versions of the survey with questions posed in the exact way as in person surveys were distributed to an e-mail list of those that provided their information to Live Green Howard County or that applied for a Howard County free tree program. Electronic surveys were utilized in order to reach this subset of Howard County's population. These additional surveys were collected in order to analyze if there was a difference between the random population and those that were already somewhat environmentally involved. The electronic survey was stated for Howard County homeowners in the February 2013 Live Green newsletter. The newsletter was sent to 2,569 residents inboxes, but information about the survey was only viewed by 64 residents (~2.5% of total emails sent), and then completed by 44 residents (~69% of those that viewed the survey). In addition to distributed surveys, participation numbers in similar BMP incentive programs were collected from RainScapes in Montgomery County, Maryland, RiverSmart Homes in the District of Columbia, and RainWise in Seattle, Washington. These values were used for further comparison and as a supplement to survey results to determine expected participation in BMPs.
Distributed surveys were first analyzed by tabulating the frequency of responses for each survey question. Then surveys were analyzed using Pearson chisquared tests to determine if there were significant differences in responses between different neighborhoods and between random sample and Live Green responses. Lastly, both Pearson chi-squared tests and probit regressions were used to analyze statistical difference between each independent variable (questions 1-6) and each dependent variable (questions 7-9) as well as other trends between one response and another. All Pearson chi-squared tests and probit regressions were calculated in MATLAB 2009. For the probit regressions, the questions for payback time and willingness to pay were averaged (normalized to scale) as these questions reflect similar sentiment for willingness to participate in the program. The Cronbach's alpha scores for this factor were 0.7403 for rain gardens, 0.7015 for cisterns, and 0.7290 for permeable pavers, implying the factor is correct. Also, the explanatory variables of length of homeownership and age were combined into a factor by averaging their normalized values, as there is exceedingly high correlation between these questions. The Cronbach's alpha score for this factor was 0.7117 (Cronbach 1951) . Furthermore, homeowner participation data from already existing BMP inventive programs were tabulated to compare to all survey results.
Results
In total, there were 110 surveys analyzed (n=110). Clear patterns and trends in survey results were indicated and were found to be well supported by collected participation data from existing residential financial incentive BMP programs. F-statistics for the rain garden, cistern, and permeable pavers probit regressions imply the fit of each of the regressions is significant as compared to a null model. Among all three regressions, the maximum correlation between any two factors was 0.3408, which is well within reason.
Descriptive Factors
In regards to the first six questions of the survey, which were descriptive questions about the homeowner, the largest percentage of survey respondents have been a homeowner more than 10 years (97%), have an annual household income over $130,000 (45%) , are female (56%), and are 46-55 (37%) in age. Most respondents had a household income of $80,000 or more (84%). Also, more survey respondents specified themselves as somewhat familiar with impervious surface environmental issues, (82%), but then most had not heard about the new impervious surface based fee proposed for Howard County (72%). Influential descriptive factors in determining a respondent's willingness to participate in BMPs were evaluated. The strongest statistical differences found were between age and both willingness to pay and payback time willingness with those older than 55 willing to pay less and wait less for payback of installing rain gardens, cisterns, and permeable pavers (Table 1) . Further significant findings were found between higher income and willingness to pay more for permeable pavers, and between those with increased knowledge about the proposed impervious surface fee and higher willingness to pay more for rain gardens and permeable pavers (Tables 2 -4) . Also, a marginally significant difference was found between those with knowledge of impervious surface environmental issues and their willingness to pay more for all three BMPs. No statistical difference was found between gender and responses. 
Installing a Rain Garden, Cistern, or Permeable Pavers
Respondents were most familiar with cisterns and rain gardens (63% and 72% respectively), and less so with permeable pavers (47%). Most respondents were willing to wait only zero to three years to see the payback on their investment for all practices (Fig. 1) . The largest percentage of survey respondents were willing to pay $101-$500 (40%) to install a rain garden at their home, but not even willing to consider installing a cistern (34%) or permeable pavers (26%) (Fig. 2) . However, willingness to pay for permeable pavers was the most varied and had the highest percentage of homeowners willing to pay higher amounts of money with 23% of respondents willing to pay $101-$500, 22% of respondents willing to pay $501-$1000, and 18% willing to pay $0-$100. Additionally, the majority of survey respondents said they would install all three BMPs if they received a large discount if five of more of their neighbors installed one (rain garden 74%, cistern 61%, permeable pavers 67%). They also answered yes they would install one if they knew it cleaned local water as in this would be a factor in their decision (rain garden 72%, cistern 69%, permeable paver 71%). 
Top Considerations
The top three ranked considerations on whether or not to install a BMP were examined for each participant. The initial cost of the project was mentioned most frequently as a consideration. Survey responses were extremely varied for each BMP, but other heavily repeated answers include the maintenance, aesthetics, and environmental impact of the practice. Other notable considerations mentioned included: more information was needed, the homeowner's lot was not feasible, homeowner/condo association (HOA/COA) or common ownership community (COC) rules would not allow installation, a homeowner's advanced age, and the time involved to complete the project (Fig. 3) . Top considerations that yielded significant or marginally significant differences in regards to willingness to pay were aesthetics, initial cost, COC, time concern, and environmental impact. 
Neighborhood and Live Green Responses
Survey results were analyzed for significant differences between responses from those in different neighborhoods (North Laurel, Columbia, and West Friendship) and those that were already environmentally involved in Howard County's Live Green newsletter. There was no significant difference found between neighborhood responses to any questions that were asked. However, there was a marginally significant or significant difference found in responses between the Live Green survey takers and the other survey respondents in regards to their willingness to pay more and willingness to wait longer for a return on their investment for all three BMPs. 
Existing Residential Incentive Programs
For comparison with analysis completed, participation numbers from existing residential BMP incentive programs were collected (Fig. 4) . 1 The rain garden rebate was based on square footage ($5-$9 per foot squared based on media depth) or $1200 per rain garden, whichever is greater. Their permeable pavers rebate was $4 per square foot or $1200, whichever is greater (100 square foot minimum), and had a cistern rebate for $1 per gallon (250 gallons-500 gallons). The RiverSmart Homes program in the District of Columbia had 359 rain gardens, 75 permeable pavers, and zero cisterns installed from 2009-2012. 2 Rain garden and permeable pavers rebates were for $1.25 per impervious square foot treated. The minimum square footage treated was 400 square feet, which would provide a $500 rebate. The maximum rebate was $1,000 for treating 800 square RainScapes feet or more of impervious surface. The RiverSmart Homes program has an incentive for rain barrels and cisterns, but it is principally marketed for rain barrels. They did not had anyone participate in the cistern rebate as of mid-April 2013. Homeowners could purchase up to two cisterns, install it, and then receive $50 to $500 back with the rebate at $1 per gallon stored. The RainWise program from 2010-2012 had 142 rain gardens, 23 cisterns, and 44 combo rain garden and cisterns installed.
3 If a home was located in a targeted combined sewer outflow area, the RainWise program in most cases covered 100% of the cost of installing rain gardens and cisterns based on $3.50 per square foot of roof area where the runoff is being directed into a rain garden. The average rebate paid was $4,400.
Discussion
It is interesting that regardless of the incentive structure in other government programs, participation in the three BMPs had very similar participation levels. Thus, participation from Howard County homeowners in the three studied BMPs can be expected to be low in comparison to the total number of residential households in the County and have similar participation numbers to incentive programs investigated. Also, it is expected that there will be the most residential participation in a rain garden financial incentive compared to participation numbers from similar incentive programs and this study's findings of homeowners' higher willingness to pay for this BMP. Participation in permeable pavers are expected to be less than rain gardens, and participation in the cistern incentive are expected to be the least of the three, again based on participation numbers from similar incentive programs and willingness to pay findings.
Homeowner Participation Barriers
It is apparent financial incentives alone do not insure high participation in BMPs. The three mitigation practices individually each may cost $500 (small cistern) to thousands of dollars (large cistern, rain garden, permeable pavers) depending on the size of the practice executed, but few homeowners valued practices at $501 or more and were not willing to invest in an practice that did not pay for itself in zero to three years. This was despite the fact that the largest percentage of participants' household income were over $130,000 annually and most homeowners' household incomes were over $80,000 annually. However, most homeowners would not even consider installing cisterns or permeable pavers even if the practice had no initial cost associated with it. This is further evident in the similar low participation levels in BMPs in Seattle's RainWise Program when in most cases 100% of the cost of rain gardens and cisterns are rebated to homeowners. Therefore, it is important to examine other underlying barriers that create a low value to be placed on these practices, and the opportunity to increase participation may be influenced by incentive structure or perhaps other efforts such as community based education or social marketing (Costanzo et al 1986; Giacalone et al 2010; Mckenzie-Mohr 2000) . Age was found to be the most significant barrier. Studies have continuously found a correlation between age and lower value placed on environmental services. Mohai and Twight (1987) indicated age as "the strongest and most consistent predictor of environmental concern." Pate and Loomis (1997) found those that were older would be less willing to pay for programs to reduce environmental issues in San Joaquin Valley in California. Moreover, Nixon and Saphores (2007) found older adults were less likely to indicate support for advanced recycling programs, and numerous more studies have yielded similar results.
High-perceived maintenance of all three BMPs was another significant barrier to implementation revealed. Maintenance was a heavily selected consideration in a homeowner's decision to participate in a BMP. Although, there was a mix of perceptions of whether each action was high or low maintenance. Homeowners expressed concern for practices that they perceived to be high maintenance and praised practices that they perceived as low maintenance vocally and in written responses on electronic surveys. Rain gardens, cisterns, and permeable pavers are all considered low maintenance actions, but still require some upkeep, which seemed to discourage homeowners. Homeowners also mentioned concern with the time involved in the initial process of installing the BMP. Maintenance and time barriers are very concerning, because low knowledge about maintenance and little willingness to commit time results in not only low participation but signals failure in years to come. Woodward et al (2008) found a similar lack of maintenance education in the implementation of a rain garden program in North Carolina, and two years after installation the majority of rain gardens installed were either in need of maintenance or abandoned.
Aesthetics, another exposed barrier, also had a mix of perceptions for each BMP. Rain gardens have aesthetically favorable aspects, and were the most popular BMP financial incentive of the programs that were examined in this study. Cisterns, without aesthetically favorable aspects, had the lowest participation numbers of the mitigation programs examined. The program manager of RainWise in Seattle noted similar aesthetic findings within the program and suggests cistern participation numbers were lower because they do not have the aesthetics of rain gardens. 4 Hardstanding permeable pavers have been found to be aesthetically pleasing to homeowners (Wright et al 2011) . However, homeowners were the least familiar with permeable pavers, and therefore, may not yet have a strong opinion of its aesthetics, which could explain this practices' lower participation numbers, and the varied willingness to pay for it.
Lot feasibility issues encompassed a wide variety of other barriers for homeowners. Lack of lot space, buildup of water, and existing open spaces on properties are a few mentioned in this study. For example, homeowners that responded that they have large open spaces were mainly surveyed from the West Friendship neighborhood of Howard County and perceived that BMPs would only provide negligible stormwater benefit. In the case of installing permeable pavers, homeowners did not want to participate if they had a newly installed or long driveway, with those homeowners not wanting to pay the cost of installing the pavers. In the case of installing cisterns, there were questions of the safety of collected water quality, and one person mentioned a risk of child drownings in large underground tanks. In the West Friendship neighborhood, cisterns also stirred the discussion of well water. Some homeowners wanted to install a cistern to save on well water, while others would not install a cistern because they already had well water and perceived that there will be no additional benefit available for them. One respondent even specified that they already have well water as a top consideration in their decision on whether or not to install permeable pavers, as in the context of they are already doing their part in impervious surface mitigation.
However, the biggest lot feasibility issue was installing BMPs on a property within a homeowner or condo association. Those who are in a COC must gain approval from their committee before completing any of the BMPs included in this study. It is estimated there are 1,045,000 homeowners that live in 5,226 COCs in the state of Maryland (Fishbein 2012) . This equates to about 18% of Marylanders (U.S. Census Bureau 2010). Community associations were found to be a substantial barrier, with homeowners doubtful that they would be able to get approval from their association or unwilling to put in the effort to get that approval. This will not occur only in Maryland. Nationwide, there are 286,000 community associations with 23.1 million housing units, and that number is growing. In 1970, there were only 10,000 communities (Community Association Institute 2013).
It is important to note, all evaluated underlying barriers contain misconceptions about the three BMPs to some extent, and allude to yet another barrier, which is the knowledge of the cost and benefits of the mitigation practice. Most respondents were not familiar with the planned impervious surface based fee prior to this survey and did not factor the added cost of an impervious surface fee in their responses. Also, though most respondents indicated that they were somewhat familiar with impervious surface issues, it was very apparent many different misconceptions about the practices still existed, and perceived knowledge was higher than actual knowledge of impervious surface issues. Moreover, needing information about practices was one of the top five most frequent responses in a homeowner's decision to complete a practice.
Homeowner Participation Catalysts
There is not one solution or catalyst that will remove all of the underlying barriers that exist for homeowners when deciding to participate in a BMP. Homeowners have a variety of different values and priorities, which is evident in the barriers outlined. However, there are methods or several small catalysts combined that can lessen barriers and help increase the value of these three BMPs, and thus provide the basis for higher participation in practices. These small catalysts include lowering the initial cost of a practice, providing more maintenance resources, highlighting aesthetic benefits, and providing effective education for homeowners about practices. Also, incentive efforts should focus efforts on young homeowners, COCs, and entire communities.
The initial cost was listed as the top consideration for each BMP, but the high initial cost barrier of the three practices would be alleviated by the proposed Howard County financial incentives. Howard County planned to offer $1200 for the completion of a residential rain garden, $1200 for the completion of permeable pavers over 100 square feet, and for a cistern that is at least 250 gallons, there is a maximum $500 rebate that is based on a $1 per gallon of water stored (Howard County Council 2013) . These are very similar to Montgomery County and the District of Columbia financial incentives, and thus, would result in similar participation numbers. This will initiate participation, but as indicated it will not be sufficient to achieve high participation numbers in relation to the total number of residential properties in Howard County.
Maintenance resources could complement financial incentives to increase BMP participation. Homeowners were found not to be familiar with the maintenance required for practices. Resources could be providing periodic maintenance presentations, informative materials, or installing demonstration gardens as in the case of Woodward et al (2008) . Maintenance resources could also include adjusting rebates within the financial incentive structure to include funding for maintenance tools or resources. For example, in the case of rain gardens that could include rebating annual mulch. In the case of cisterns, this could include rebating water-testing fees, and in the case of permeable pavers, this could include rebating annual regenerative sweeping of pavement. More studies are needed to determine the most effective approach for encouraging BMP maintenance.
Promoting aesthetics could also complement financial BMP incentives. It was found that aesthetically pleasing practices influence higher participation levels. Rain gardens have aesthetically pleasing components and in each financial incentive program examined, rain gardens by far were the most popular choice out of the three practices studied. While highlighting the aesthetic benefits of a cistern would be challenging, there is opportunity to increase homeowner participation in permeable pavers by highlighting and promoting their aesthetics. Homeowners that selected aesthetics as a top consideration in their decision on whether or not to install permeable pavers were found to be willing to pay more to install them. If homeowners find the aesthetics of permeable pavers pleasing it could increase participation in the practice.
Yet another complement to financial incentives that would increase participation is education about BMPs. This study found that 69-71% of respondents noted that if they knew each BMP cleaned local water, they stated yes they would install the practice. Additionally, Live Green participants were found to be willing to pay more for a practice and wait longer for the payback of that practice. Those that indicated they had at least some knowledge of impervious surface issues and those that responded environmental impact as a top consideration in their decision to install a practice were also willing to pay more. Education adds value to the installation of BMP actions. Those that are already knowledgeable or show interest in BMP practices seem to be more likely to participate in more than one practice. RainWise had larger cistern participation numbers when they combined the installation of a rain garden with a cistern.
Education about practices would also increase participation by dissolving misconceptions about them. Homeowner's with yards that have water issues would be more aware that rain gardens, cisterns, and permeable pavers could potentially reduce water buildup on their property. For homes that have larger lots and well water, such as in the West Friendship neighborhood, it should be apparent that impervious surfaces from roofs and driveways are still impacting stormwater systems and local waterways. Furthermore, it should be apparent to homeowners how to prevent safety issues associated with cisterns. For instance, as with any water source, regular water testing should be completed. Also, though they have occurred, child drownings are rare in high-income countries and can be easily avoided by installing heavy grills over rainwater collection sites (World Health Organization 2012).
Correspondingly, educational information needs to be provided in an effective and engaging way. For instance, Mckenzie-Mohr (2000) indicated that when promoting water conservation, the use of a community based marketing strategies (a visit from student employee, a water gauge, a prompt of when to water, and a signed commitment) decreased water use 39% more than when just providing a homeowner with an informational packet. Such community strategies could be developed in the case of encouraging BMPs. One way to accomplish this is by targeting new homeowners when they first move into a house by having them sign a commitment. In addition, finding ways to strongly target COCs to participate in financial incentives could increase participation numbers. COC associations are based on protecting property values, and especially with rain gardens aesthetics, added property value could be a way to get more COC homeowners involved.
For those who are not in homeowner's association, devising a way to involve entire neighborhoods or communities could further still increase participation numbers. When asked if homeowners would install BMPs if they received a large discount if five or more of their neighbors installed one, more than 60% of homeowners responded yes they would for each practice. Green et al. (2012) found that social capital is vital to the acceptance of stormwater BMPs. Yoeli et al. (2013) found that publicly posting sheets that required residents to print their name and unit number when signing up for a peak energy use reduction program, were nearly three times more likely to participate in the program. Involving whole communities could be accomplished by allowing larger incentives in communities that have a certain number of households involved or by providing opportunities for homeowners to view not only their individual impervious surface environmental impact and stormwater reductions but that of their community in a public tracking system. While these small catalysts have the potential to increase participation numbers, the size of the increase is unknown, and there is still the question of whether the fee and incentive instrument is the most effective way to accomplish stormwater reduction goals. Fee/incentive instruments or price instruments are legally acceptable and equitable based on the cost of the service provided as measured directly or by some approximation of use. However, they still have some faults, such as not accounting for connectivity of impervious surfaces and the resulting variation in observed runoff volumes (Parikh et al 2005) . Thurston et al (2003 Thurston et al ( , 2010 found that a market based tradable allowance mechanism or reverse auctions may be a cost-effective alternative to a price instrument. However, more research needs to be completed on the effectiveness of other mechanisms to determine if participation levels would increase more dramatically.
Conclusion
Overall, this study provides a better understanding of potential residential participation in BMP financial incentives as well as underlying barriers and the catalysts available to alleviate existing barriers. Financial incentives alone have a low potential to initiate a high level of participation from residents in BMP practices on their properties. Homeowners have complex priorities and values that affect their decisions to install BMPs. Age, maintenance, aesthetics, lot feasibility, and knowledge were all identified as barriers that prevent the installation of rain gardens, cisterns, and permeable pavers on residential properties. Removing those barriers would provide potential catalysts to increase residential participation in BMPs. Catalysts identified were maintenance resources, promoting aesthetics, increased education, and targeting COCs or targeting entire communities. This study and future studies on this topic will be beneficial as more cities, counties, states, and other entities will be encouraging participation in BMPs on residential properties in the near future. More research is needed in order for those new BMP programs to achieve maximum success.
